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XXXV. Account of a new Micrometer and Megameter 
By the Abbe Bofcovich, &c. 


Read June rg, T TA VIN G heard that the Abbe rochon 

1777 * 1 j 

had exhibited a kind of micrometer, 
which, by means of a prifm of rock cryftal whofe angles 
could be varied, gave two images of the fame object, and 
changed their diftances by the circular motion of one of 
the two parts which compofed it; I told fome of my 
friends, and among others the celebrated Abb^FONTANA, 
that I law very wfll how the thing was done; but that a 
confiderable improvement would be made in it if the dif- 
tance from the prifm to the focus of the eye-glafs were 

made 


Memoire fur un nouveau Micrometre et Megametre. Par M. 
I'Abbl Bofcovich, Direfleur d'Optique de la Marine. 

O UAND j’ai feu que M. 1’Abbe rochon avoit fait voir une efpece de 
micrometre, qui, par le mayen d’un prifme de criilal de roche a angles 
variables, donnoit deux images du meme objet* et enchangeoit les diftances par 
inn mouvement circulate d’une des deux parties qui le compofoient; je di i I 
quelques-uns de mesamis> et entre autres au celebre M. l’Abbe fontana, que je 
voyois bien comment cela fe faifoit $ mais qu’il y auroit beaucoup plus a ga* 
gner, fi l’on rendroit variable la diftance du prifme au foyer de la lunette: j’ai 
1 ajoute 
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made variable. I added that the fame effed might be 
produced without the double refraction of the rock 
cryftal, with a prifm made of common glafs, only fmal- 
ler than the aperture of the objed-glafs. The rays 
which pafs through the prifm would then form an image 
which would be feen out of its natural place; and thofe 
which pafs without would give another image, in the 
fame place it would have appeared in, if the prifm had 
not been there. 

A few days after, the Abbe fontana was told, that 
the Abbe rochon had thought of another micrometer 
with a prifm of rock cryftal, which, approaching more 
or lefs to the focus of the objed-glafs, had the advan¬ 
tage of producing a very great effed, and might be 
achromatic; that having accordingly had his inftrumeht 
executed, and made feveral obfervations with it, he had 
prepared a paper on the fubjed, to be read at the next 

meeting 


ajoute que Eon pouroit avoir le memo eflfet fan* la double r£f«a&idn do criflal 
de roche, en faifant un prifme a verre fimple, mais plus petit que l’ouverture 
de robje£\if. Les rayons qui paffent par le prifme, formeroient alors une imago 
deplacee de fa portion naturelle, et les autres qui pafferoient dehors, donneroieat 
Tautre image, ala meme place qu’elle auroit, s’il n’y avoit point de prifme, 
Quelques jours apres on a annonce a M. fontana que M, TAbbe roChou 
avoit imagine un autre micrometre a prifme de cridal de rocbe, qui, $*ap* 
prochant plus ou moins du foyer de Pobje&ify avoit 1’avafctage de produire pn 
effet tres grand, et de pouvoir etre acromatique: qu’ayant fait executer^fon 
ioftrument, et fait avec lui plufieurs obfervations, il avoit ^prepare un memoire 
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meeting of the Academy. This the Abbe fontana im¬ 
mediately told me, and I repeated what I had faid to him 
the firft time on the effect of this micrometer; adding 
at the fame time the precife meafure of the fcale for the 
meafure of the fame effect, arid the facility of obtaining 
the fame thing without the rock cryftal; mentioning: 
likewife other advantages which might be derived from 
the common glafs prifm not covering the whole aper¬ 
ture of the objeCt-glafs; and, amongft others, that of 
being able to meafure much greater angles by this means 
than by the double refraction of the rock cryftal. 

The AbbC rochon did accordingly read his paper to 
the Academy, and mention has been made of it in the 
public prints: he has therefore the merit of having thought 
of the fame thing, at the fame time with, or, perhaps 

before 


fur cet objet, pour lire a la procbaine feance de l’Academie. Mr. PAbbe fon¬ 
tana eut la bonte de m’cn avertir immediatement; ce fut pour lors que je lui 
repetai ce que j'avois eu l’honneur de lui dire la premiere fois fur Tefiet de ce 
micrometre, en y ajoutant ki mefure precife de Pechelle pour la mefure dq meme 
effet, et la facilite d’obtenir la meme chofe fans le criftai de roclie, avec d’autres 
avantages que Pbn pouvoit tirer du prifme a verre fimple, ne couvrant pas toute 
l’ouverture de 1’objeSif, et entre autres celui de pouyoir mefurer par ce moyen 
des angles beaucoup plus grands^ que par la double refraction du criftai de 
roche. 

M. PAbbe rochon a reellement lu a PAcacJemie fon memoire, et Often a fak 
mention dans les gazettes: ainfi ii a le merite d’avoir imagine la meme chofe, 

dans 
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before me, without any knowledge whatever of my ideas 
on the fubjedt; he has been the firft who announced it ro 
the world, who had it executed, and who made ufe of it : 
I have therefore no pretenfions whatfoever on that head; 
he has the merit of a great difcovery, and aftronomy has 
the foie obligation of it to him. 

But the Abbe rochon has only made ufe of the dou¬ 
ble refradtion of the rock cryftal for his micrometer, and 
I am affined he has faid, that his prifm could give him n& 
more than fix degrees. Now it is well known, that pieces 
of rock cryftal, large enough and pure enough for thefe 
purpofes, are extremely rare; befides, the difficulty of 
working them is great, that iubftance being harder than 
glafs, and requiring the utmoft attention in cutting, in 
order to obtain the difference defired between the two 
refractions, I think therefore, that it will be doing an 

effential 


dans le me me terns, peut etre avantmoi, et abfolument fans avoir eu aucunecon- 
noiffance-de mes idees fur le meme objet j de l’avoir annonce le premier au public, 
de i’avoir execute, et de s’en etre fervi le premier: ainfijcn’ai rien a pretemjre 
de ce cote la: il a le merifce d’une belle decouverte, et l’^ftronomie Ini en a 
toute ^obligation. 

Mats M. TAbbe rochon n’a employe, pour fon micrometre, que la double 
refra&ion du criftal de roclie; et on m’a allure qu’il a dit, que fon prifme ne 
f pouvoit lui donner que jufqu’a lix degres. On fait bien que les pieces aflez 
jgrandes de cette niatiere, et aflez pures, font tres rares; outre la difficult^ de la 
stravailler, etant plus dure que le verre, et quelle attention il faut avoir pour la 
bien couper afin d’avoir la difference des deux refractions que fon vent, Ainfi 
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effential fervice, to propofe another micrometer of com¬ 
mon glafs, to explain the theory of it, and to extend it to 
mutch larger angles, which may render it applicable to 
the optical inftruments made ufe of in the navy, in taking 
geographical latitudes and longitudes. 

I had already made a prifm of this fort, and fhewed 
the Abb£ fontan a its effect- for the doubleim^ge of the 
Sun on his excellent little achromatic glafs: the two 
images were procured by applying this prifm to the ob- 
jeil-glafs with the hand, in Inch a manner that it covered 
only one-h alf of it: pufhing it more or lefs forward, ocea- 
lioned a change in the brightnefs of the light of the two 
images, andihewed that they might be made equally clear. 
By changing the inclination of this piece, the diftance be¬ 
tween the two images was varied, which did not alter 

when 


je crois rendrc un fervice encore plus conftderable, en propofant cette autre efpece 
de micrometre a verre fimple, en developpant fa tMorie, en l’etendant auX 
angles beaucoup plus grands, ce qui donne le moyen de l’appliquer aufti aux 
inftrumens d'optique, que la marine doit employer pour observer les latitudes el 
longitudes geograph iques. 

J’avois deja fait faire un prifme de cette efpece; et fis vOir au fti&tte M. 
PAbbe fontana fon effet pour la double image du Soleil, for fort excellente 
petite lunette acromatique: on avoit les deux images, en l’appliquant a la main 
fur l’obje&if, de maniere qu*il A’en couvroit quc la moitie. En le poulfant 
plus ou moins avant, on changeoit la vivacite de la lumiere des deux images, ou 
Pon voyoit qu’on pouvoit lesreduire a une clarte egale; en variant Pinclinaifon 
de cette piece on varioit la diftance des deux images, qui n’avoit aucune varia- 
Vol. LXVII. 5 G tion 
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when its diftance from the objeCt-glafs was varied with¬ 
out the glafs. This piece was a common prifm, which 
gave a refraction a little greater than the apparent dia¬ 
meter of the Sun: I added another to it afterwards, of 
the fame kind and equal, both of them- having circular 
bafes. Turning one of the two parts upon its axis, will 
vary the angle from o, to double each in particular, which 
©ccafions the two images to approach to, or recede from, 
each other. A much flower variation is obtained by the 
greater or lefs diftance of the prifm from the objeCt-glafs 
but there is a particular reafon for which one cannot give 
it too large a one, the contraction of the pencil of rays 
belonging to each point of the objeCt, not allowing that 
diftance to be very great, for fear of weakening too much 
the difeCt image towards the middle of the field, by the 

inter- 


tion en changeant, hors de la lunette, fa diftance al’obje&if. Cette piece etoit 
un feul priftne iimple, qubdonnoit une refraction un peu plus grande que le 
diametre apparent du Soleil: j’y ai fait ajouter apres un autre femblable et egal; 
Tun et Tautre ayant les bafes circulaires: en tournant fur fon axe Tune des 
deux parties, on variera Tangle depuis zero* jufqu’au double de chacun en parti¬ 
cular, ce qui fait approcher et eloigner les deux images entre elles: on obtient 
une variation beaucoup plus lente par Teloignement plus grand ou plus petit 
du prifine a TobjeCtif; mais il y’a une raifon particuliere pour laquelle on ne 
peut pas lui en donner un trop grand; car le retreciifement du pinceau de rayons 
appartenans: a chaque point de l’objet, ne permetpas de Ten eloigner trop, ce qui, 
%er,s le milieu du champ, affoibliroit trop Timage diredte, en interceptant une trop 

grande 
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interception of too great a part of the fame pencil, which 
in the end would occafion its being altogether loft. 

I have in hand, making for me, a rude machine in 
which one of the pieces may be turned by the hand upon 
its axis, to make the diftance between the tw r o images 
fomewhat larger than that which is intended to be mea- 
fured, as for inftance the diameter of the Sun; and by the 
help of a moveable fcrew, one may carry the prifm, thus 
compofed, to a diftance from the objeCt-glafs, by a motion 
fimiiar to that of the fmall mirror of the telefcope. I 
have had it adapted to an ordinary glafs of about foui 
feet, where its effeCt, for the Sun’s diameter, muft be 
much greater than an inch of motion in a minute; for the 
other planets onemay have ten or fifteen lines in a fecond, 
or even more. Generally the fcale is the whole length of 
the glafs for the total refraction of the prifm, which like- 

wife 


grande partie du meme pineeau, et a la fin la feroit perdre totalement. 

Je fais faire aftuellement une machine grofliere, dans laquelle on peut tourner. 
vine des deux pieces a la main, fur fon axe, pour rendre la diftance des deux 
images unpeu plus grande que celle que Fon veut mefurer, comme du diametre 
du Soleil; et a Faide d’une vis de rapel, on peut eloigner le prifme, ainft compofe, 
de l’obje&if, par un mouvement femblable a celui du petit miroir des telefcopes. 
Je Fai fait adapter a une lunette ordinaire de pres de quatre pies, ou fon effet, pour 
le diametre du Soleil, doit etre de beaucoup plus d’un pouce de mouvement par 
minute; et pour les autres planetes ou peut avoir 10 ou 15 lignes par feconde, 
et plus encore. Generalement Fechelle eft toute la longuer de la lunette pour 

5 G 2 1 * 
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wife is the cafe in the Abbe rochon’s prifm, for the dif¬ 
ference of the two refractions. But one may vary the 
angle by applying the prifm without the glafs near the 
objeCt-glafs, and turning one of the parts upon its axis. 
In that cafe, the fcale of the excefs of the fum of the re¬ 
fractions of the two parts of the prifm above the difference, 
will be in length no more than half the circumference of 
a circle, though the circle may be made as large as one 
pleafes; but .the difference of the diftance of the images, 
will not be proportional to the difference of the arcs run 
through by the index. In order to determine the relation 
which the motion of the index bears to the variation of 
the diftance between the two images, one muft have the 
folution of a geometrical problem, which is eafily gained 
by fpherical trigonomety; but it will be always better to 

deter* 


la refra&ion totale du prifme, ce qui eft le mcme pour la difference des deux 
refraftions dans le prifme de M. PAbbe rochon. Mais on pent varier Tangle 
en appliquant le prifme hors de la lunette, a cote de I’obje&ifi, en faifant tourner 
une des deux parties fur fon axe« Alors I’echelle de l’exces que la fomme des 
refractions des deux parties du prifme a fur la difference, n’aura pour fa longueur 
que la demi circonference d’un cercle, quoiqu’on puiffefaire ce cercle aufii grand 
que l’on veut; mais la difference de la diftance des images ne fera pas propor¬ 
tioned a la difference des arcs parcourus par l’index. Pour determiner la rela¬ 
tion du mouvement de l’index avec la variation de la diftance des deux images, 
il faut refoudre un probleme de geometrie, et j’en ai la folution bien firnple par 
la trigonometric fpherique; mais il vaudra toujours beaucoup mieux determiner 

ce 
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determine this relation by an adtual terreftrial obfer- 
vation of a divided ruler, obferved at a given diftance. 

When the angle happens to be a large one, the co¬ 
lours would naturally be fuch as would greatly deform 
one of the two images of the object, namely, that 
given by the rays that pafs through the prifm; but this 
is eafily remedied, at leaft in a great meafure, by making 
each prifm of two pieces, one of common and the other 
of flint-glafs. One may multiply the compofed achroma¬ 
tic prifms with variable angles by making the one give 
degrees from 5 to 5, or from 2 to 2, and the other the 
minutes. One may put two on the outfide near the ob- 
je<ft>glafs, which will change the diftance of the images 
by the circular motion, and give the angle required a 
little larger than the real one; and another within which 

will 


ce raport par une obfervation a&uelle terreftre d’une regie divifee, et obfervec a 
une diftance donnee. 

Quand il s’agit d’un grand angle, on auroit des couleurs qui deformeroient 
beaucoup une des deux images de l’objet, c’eft a dire celle qui eft donnee par les 
rayons paffes a travers du prifme: on les evite aifement, au moins en grande 
partie, en compofant chaque prifme de deux pieces, une de verre commun, et? 
Tautre de flint-glafs. On peut multiplier les prifmes compofes acromatiques et 
a angles variables, en faifant quel’un donne les degres de 5 en 5, ou de 2 en 2, et 
l’autre les minutes: on peut en mettre deux dehors, pres de Pobjeftif, qui 
ehangeront la diftance des images par le mouvement circulaire, et donneronf 
l’angie cherche un peu plus grand que le veritable; et un autre dedans, qui 

donne-ra: 
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will exactly give the feconds. I have already thought of 
the.inltruments requifite for obtaining all thefe objeils 
With accuracy, as well as for the application of a variable 
prifin to the common failor’s odtant, and have by me the 
folution of the neceffary problems: this will be the ob¬ 
ject of a work I am preparing. In the mean time Ipub- 
lifh this, to give others an opportunity of hitting on 
fomething better concerning the mechanical conftruc- 
tion of thefe inftruments. 


donnera, avec toute precision, les fecondes. J’ai deja imagine les inftrumens 
neceffaires pour avoir avec exa&itude tous ces objets, comme aufli pour Impli¬ 
cation d’un prifme variable a l’oftant de marine ordinaire, ayant aufli la folution 
des problemes neceffaires. Tout cela fera l’objet d’un ouvrage que je prepare 
fur cette matiere. En attendant je publierai dans les differens jo.urnaux ce 
ProfpeftuSj pour donner plutot a tout le monde le moyen d’imaginer furja 
forme mechanique des inftrumens, quelque chofe de mieux que, ce qui m’eft 
venu dans i’efprit'fur ce fujet nouveau, et bien intereffant* 





